Study design: One case report of proximal tibia fracture in a patient with incomplete spinal cord injury (SCI) associated with robotic treadmill training. Objective: To raise the awareness that bone densitometry may be recommended before starting the robotic treadmill therapy, as well as the active vigilance of symptoms after therapy. Setting: Institute of Physical and Rehabilitation Medicine, Lucy Montoro Institute for Rehabilitation, Hospital das Clínicas, School of Medicine, University of São Paulo, São Paulo, Brazil. Case report: The patient, female gender, with a fracture of vertebra T12 and arthrodesis from T9 to L1 (American Spinal Injury Association Classification (ASIA-C)). Training on Lokomat consisted of five 30-min weekly sessions, under the supervision of a qualified professional. At the beginning of the 19th session, the patient complained of pain in the anterior region of the left knee. Lokomat and any other body support therapy were discontinued. Magnetic resonance imaging (MRI) evidenced a transverse, oblique, metaphyseal proximal anterior and medial tibial fracture. Conclusion: Fractures are among the chronic complications of a SCI, affecting 34% and many times arising from minimal traumas. Lokomat resembles physiological walking, and more studies show its benefits. Many studies encourage the use of robotic devices for the rehabilitation of lower limbs, but there are still several unanswered questions. However, there are not enough studies to show whether there is a higher risk of fracture incidence in patients with osteopenia or osteoporosis who trained on the Lokomat.
INTRODUCTION
One of the main objectives of the spinal cord injury (SCI) rehabilitation program is the functional locomotion in a wheelchair or standing up. 1 As well as the conventional rehabilitation treatment, robotic technologies are becoming more frequent for the treatment of neurological disorders in clinical environments.
Treadmill training with partial weight support opened new perspectives for patients with incomplete SCI. Lokomat (Hocoma, Volketswil, Switzerland) is a mechanical orthosis, linked to the body weight support (BWS) used to reach a reproducible walking standard, with the same rhythm, cadence and kinematic parameters, stimulating the sensorial feedback involved in normal locomotion. 2 
CASE REPORT
The patient, female gender, 43-year old, black, 155 cm in height and 55 kg. She suffered a fall from a height of 3 m in February 2011, with a fracture of vertebra T12 and arthrodesis from T9 to L1. At the Institute of Physical Medicine and Rehabilitation of Hospital das Clínicas, from the University of São Paulo Medical School (IMREA/ HC/FMUSP), she was diagnosed with T12 incomplete paraplegia, with motor functions ranging from bilateral grade 3 at L2, bilateral grade 2 at L3 and grade 1 at L5 on the left and partial preservation of sensitive function at L1 to L3 levels (American Spinal Injury Association Classification (ASIA-C)). The patient was restricted to a wheelchair. The first two hospitalization (October, 2001; August, 2012) objectives were training orthostatic, but she had difficulties in adapting with orthoses on parallel bars. As SCI was incomplete, at the third hospital admittance in February 2013, it was decided that she should be training with Lokomat Training on Lokomat consisting of five 30-min weekly sessions. Initially, the device was programmed with a speed of 1.4 km h − 1 , 100% guiding force and 50% BWS. After 10 sessions, the speed was reduced to 1.2 km h − 1 with guiding force varying between 90 and 75% and BWS remaining at 50%. At the beginning of the 19th session in March 2013, the patient complained of pain (visual analog scale: 7) in the anterior region of the left knee. The session was suspended, and the medical team was informed. Lokomat and any other body support therapy were discontinued during the treatment.
Magnetic resonance imaging (MRI) evidenced a transverse, oblique, metaphyseal proximal anterior and medial tibial fracture, with moderate medullary edema next to it and the related adipose tissues, without deviations, misalignment, fragmentation or impaction (Figure 1 ). Bone densitometry revealed the following: L3 and L4: T score − 1.8; neck of femur right (R): T score − 2.1, total femur (R): − 2.9; whole body: T score − 1.0. Total serum calcium 9.6, ionized serum calcium of 1.34 (unit of measurement), phosphorus 4.0, 1 parathormone of 34 and serum vitamin D level of 11 ng ml − 1 (deficiency). Vitamin D deficiency has been associated with decreased muscle mass and strength, osteomalacia, bone pain, osteoporosis and fractures due to impaired balance. 3 In this case, the possibility of osteomalacia was discarded. Our patient did not have other symptoms, although osteomalacia is associated with a decrease in bone volume and excess osteoid accumulation. Oral calcium carbonate 500 mg per day and cholecalciferol 7.000 Ui per week were initiated and a single infusion of intravenous zoledronic acid, 4 mg diluted with 100 ml of sodium chloride 0.9%, was administered for osteoporosis management. The medication was well tolerated and the patient had no side effects.
DISCUSSION
Patients with incomplete SCI with a functional walking prognosis must be emphasized at rehabilitation centers until they achieve their full potential. Lokomat comes close to the normal physiology of the walk, and more studies show its benefits on the rehabilitation of these patients. 1 Fractures after SCI affect 34% and often arise from minimal traumas. 4 Bone loss may affect any segment but is more intense on immobilized ones and in areas rich in trabecular bone, but new studies illustrated that both trabecular and cortical bone are equally influenced. 5 To the best of our knowledge, this is the first report of a proximal tibia fracture during Lokomat training.
According to the manufacturer, the contraindication for this is severe osteoporosis with risk pathologic fractures (T score ⩾ 3) and is not the case of the patient. However, there are not enough studies to show whether there is a higher risk of fracture incidence in patients with osteopenia or osteoporosis who trained on the Lokomat.
CONCLUSION
Many studies encourage the use of robotic devices for the rehabilitation of lower limbs, but there are still several unanswered questions. Bone densitometry may be recommended before starting the robotic treadmill therapy, as well as the active vigilance of symptoms after therapy. Future studies setting standards to mineral bone density and defining training protocols on Lokomat might avoid this type of complication.
CONFLICT OF INTEREST
The authors declare no conflict of interest. 
